WRKY proteins, comprising one of the largest transcription factor families in plant kingdom, play crucial roles in the plant development and stress responses. Despite several studies on WRKYs in wheat (Triticum aestivum L.) were investigated, functional annotation information about wheat WRKYs was limited. Here, 171 TaWRKY transcription factors (TFs) were identified from the whole wheat genome and compared with proteins from other 19 species representing nine major plant lineages. A phylogenetic analysis, coupled with gene structure analysis and motif determination, divided these TaWRKYs into seven subgroups (Group I, IIa-e, III). Chromosomal location showed that the most TaWRKY genes were enriched on four chromosomes, especially on chromosome 3B, and 85 (49.7%) genes were either tandem (5) or segmental duplication (80), which suggested that though tandem duplication has contributed to the expansion of TaWRKY family, segmental duplication probably played a more pivotal role. The cis-acting elements analysis revealed putative functions of WRKYs in wheat during development as well as under numerous biotic and abiotic stresses. Finally, the expression of TaWRKY genes in flag leaves, glumes and lemmas under water stress were analyzed, and we found different TaWRKY genes preferentially express in specific tissue during the grain-filling stage. Our results provide a more extensive knowledge on TaWRKYs, which helps to complete the information of WRKY gene family in wheat, and also contribute to screen more candidate genes for further investigation on function characterization of WRKYs under various stresses. 
INTRODUCTION

35
Plants have evolved a wide range of unique strategies to cope with various biotic and abiotic WRKYs, one of the largest families of regulators, have been proven to play key roles in 3 numerous stress responses and some development processes (Rushton et al., 2010) . Since the 42 first report of WRKY TFs identified in sweet potato(Ishiguro & Nakamura, 1994), WRKY 43 proteins have been found throughout the plant lineage and also in some diplomonads, social 44 amoebae, fungi incertae seais, and amoeboza in succession (Rinerson et al., 2015) . 45 WRKY TFs were defined by the presence of one or two highly conserved WRKY 46 domains (WDs) of 60 amino acid residues, including the almost invariant WRKYGQK 47 heptapeptide at the N-terminus, followed by a C 2 H 2 (C-X 4-5 -C-X 22-23 -H-X-H) or C 2 HC 48 (C-X 7 -C-X 23 -H-X-C) zinc-finger structure at the C-terminus (Eulgem et al. extreme temperature and especially drought, which is a principal constraint to global 77 production of wheat (Mwadzingeni et al., 2016; Wang et al., 2015) . However, the mechanism 78 by which wheat responds to abiotic stress has been still poorly understood, which might due 79 to its large genome (approximately 17GB). The identification and functional characterization 80 of the WRKY family in wheat will contribute to clarify the mechanism of stress response. 81 Several studies on wheat WRKY identification have been reported in succession. Forty-three 82 and 92 putative TaWRKYs were early identified from publicly available EST by Niu et al. 83 (2012) and Zhu et al. (2013) WRKY domains or zinc-finger structures were incomplete or even did not exist.
211
The parameters used to describe the TaWRKY proteins were shown in Table S3 . including Ⅱa, Ⅱb, Ⅱc, Ⅱd and Ⅱe with 11, 7, 50, 17 and 10 members, respectively. Finally, 45
230
TaWRKYs with a single WD were assigned to Group Ⅲ because of their C 2 HC zinc-finger 231 structure (C-X 6-7 -C-X 23-28 -H-X 1 -C).
232
As shown in Table S3 , besides the highly conserved WRKYGQK motifs, we found three The exon-intron distribution was analyzed to further detect structural features of TaWRKY   270 genes. Figure S2 showed that the number of introns in TaWRKY family genes varied from 0 
Motif composition analysis of TaWRKYs
292
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